




























































































































































































































































































































































































































































































































































































































































































































In the previous work [1], we constructed the eective Lagrangian for a one-family
technicolor model without exact custodial symmetry and discussed the constraints for the
oblique corrections. The most distinctive feature from the traditional technicolor theory
is the isospin breaking in technilepton sector[2]. In the model [2][1], we nd that the con-
straints for oblique corrections can be satised. The eects of the isospin breaking must
appear in the vertex correction (non-oblique correction), too. In this letter, we study
the vertex correction for Zbb, Z and W in the technicolor model including isospin
breaking with the eective lagrangian. The corrections depend on the decay constant
of technipion in each sector ( techniquark sector, technilepton sector ) [3][4][5]. In the
model [2][1], one of the isospin breaking eects appears in the dierence between the de-
cay constant of the charged technipion and that of neutral technipion in the technilepton
sector. From the constraint of the oblique correction T , the dierence between the de-
cay constants of the technipion in technilepton sector must be enough small compared
with decay constant in the techniquark sector. Their dierences directly appear in the
dierences between the vertex corrections. The other larger eect of the isospin breaking
in the technilepton sector comes from the technivectormesons composed of technileptons.
In the model, there are the neutral technivectormesons which contribute to the vertex
correction for the Z , while the charged technivectormesons which should contribute to
the correction for the W are absent. Hence, we may gain some hint about the evidence
of isospin breaking in technilepton sector through the dierence of the vertex corrections
between Zbb and Z as well as the dierence between Z and W in the precision
measurements.




which describes the ETC gauge interaction of one family technicolor model
































































































































represent the third family of leptons.
g
ETC
is a coupling of ETC interaction. W
ETC
is an ETC gauge boson which mediates




of left handed coupling and 
t(b;)
R
is one of right handed coupling. Since the left handed
fermion which belongs to SU(2) doublet, the couplings of up-side and down-side in the
doublet are the same as each other.



































































































is the mass of the ETC gauge boson and <

QQ > is the condensation
of technifermions. F
6
is the decay constants of technipion in techniquark sector and F
2
1
Similarly some diagonal ETC gauge interactions between the same family also exist [5]. The vertex
corrections for this interaction as depicted in Fig.1(b) is exist. The vertex is eectively same with Fig.2,
except for the order of technicolor's number N
tc
. By mean of 1=N expansion we can ignore this dependence,
but if N
TC
is small, we need to consider the eects.
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Now, the vertex correction under consideration is shown in Fig.1(a). Because we
assume that the ETC gauge boson is much heavier than the weak gauge boson, we can
shrink the gauge propagator as shown in Fig.2. The ETC interaction in eq.(1) becomes





































































Then we replace the left handed technifermion current by chiral current [7][3][4][5], that
is the Noether current for SU(2)
L



























































































































































































































The eective lagrangian include both the technivectormesons and the techniaxialvectormesons in the
techniquark sector and the neutral technivectormesons and an exsotic charged left-handed meson in the
technilepton sector. Here, for simplicity, we assume that the masses of the axialvectormesons and the left-
handed meson are much larger than them of the other vectormeson in each sector. Then, we can ignore
the eects of their technimesons. Indeed, we have known that the contributions of the axialvectormesons

























where, we followed the same notation as that used in ref.[1].  and ! are technivec-




are their masses. In
the technilepton sector, because of the presence of the isospin breaking terms, there are the
mixings between neutral vectormesons, techni- and techni-!. Therefore we must diago-
nalize the mixing when we compute the eects of the technivectormeson in technilepton
sector.



































































































are the corrections from the eect from the technivectormesons
in each sector as shown in Fig.3. We assume that technivectormesons in techniquark




 1 TeV, compared
with weak gauge boson masses. On the other hand, it is expected that the masses of the
technivectormesons in the technilepton sector are lighter than those in the techniquark
sector in this model [2], because the pion decay constants in the technilepton sector are
much smaller than those in the techniquark sector. Then the contribution of these light
technivector mesons may be large and can not be ignored. Therefore we also compute the



































































































































































































































































































































where we followed the notation of ref.[1]. 
V
is a parameter which indicates the isospin











is the mixing angle to diagonalize the   !
mixing terms.
Now, we impose the constraints for the decay constants of technipion and consider
some conditions which satisfy them. In the present model, in order to satisfy the constraint
of the oblique correction, the pion decay constant in the technilepton sector must be much
smaller than the decay constant in techniquark sector. We search the values of decay
constant which satisfy the conditions, and compute the vertex corrections for Zbb; Z
6
and W. First, we can obtain the constraints from the relation between weak-gauge
boson masses and the decay constants. In a one-family technicolor model with custodial





. On the other hand, because in the present model
the decay constant in the technilepton sector are dierent from that in the techniquark










The second constraint is obtained from T parameter [8] which indicates the breaking of
custodial symmetry. The condition is obtained from the constraint of T parameter [8].
The upper bound of T parameter is
T < 0:5: (19)






























































 1 : 3 : 100: (21)
To determine the decay constants, we need to make some assumptions on the coupling
constans s. Here we assume that the dierence between the masses of the ordinary quark
and the lepton comes from the dierences of the decay constants of technipion in each
sector. There are two cases roughly. One of them is that the dierence of the decay
7
constants is due to the dierence between the masses of the up-type quark (t) and the
lepton (). The other is that the dierence is due to the dierence between the down-type
quark (b) and the lepton. Correspondingly, we assume the relations among the couplings
























. For both cases, we can determine the
values of the pion decay constants with the constraints on eq.(18), eq.(20) and eq.(21) .














= 143GeV , F
2
= 31GeV , F
L
= 35GeV














= 135GeV , F
2
= 90GeV , F
L
= 92GeV
In both cases, we compute the vertex correction for Zb

b, Z and W without including
the correction due to the technivectormesons (g) as shown Table 1, Table 2 and Table
3 respectively. For comparison, as case( C ), we show the vertex correction for the case
when the decay constants in technilepton and techniquark sector are degenerate. Here,
we nd that the contributions of technipion for their vertex corrections ( g g ) become
large, as the dierence between the decay constants in the techniquark sector and the
technilepton sector is becoming smaller.
Next, we consider the correction, g
Z
L
, which comes from the technivectormesons




 1 and s
V
 0 in the factors














































































































, we nd that the contribution becomes large in the following










are favored to satisfy the constraint of the oblique correction S [1], the contribution from
the technivectormesons will also be large. In Fig.4, we present the behavior of g
Z
L
including the contribution of the technivectormesons g
Z
L
as a function of M
!
for several








when the custodial symmetry for a doublet is exact. The upper bound of G
2!
[1] which




























= 2 ( S =  2 )
The case(1) is one with positive S like the traditional technicolor model with custodial
symmetry. The case(2) is one with S = 0, and the case(3) is an extreme case with S =  2.
Here we obtain the suppression on the vertex correction for Z due to the vector meson
when S is negative (Fig.4). However, the correction for W does not depend on the
eects of the technivectormesons, because there are not such charged technivectormesons
in the present model. We nd that the dierence between the vertex corrections of Z
and W in terms of the contribution from the technivectormesons appear. In other
words, the dierence will be the evidence of the isospin breaking in technilepton sector.
In this letter we have described the vertex correction of Zb

b, Z and W in
the one family extended technicolor model without exact custodial symmetry. The values
of the corrections can not be determined precisely, since the corrections include a few
unknown parameters s. The corrections which are obtained in this letter is much larger
9
than those in one doublet model. If we suitably choose each unknown parameter , we will
be able to obtain the vertex corrections which satisfy the constraint from the experiment.
When  = 1, the vertex corrections are so large that this model is ruled out. Then, in order
to reduce the values in this case, we may have to consider the other ETC model or walking
technicolor. However, we nd that if the the dierence between the vertex corrections for
Z and W is measured in experiment, it is the evidence of the isospin breaking in the
technilepton sector. It comes from not only the dierence between the decay constants but
a large contribution to Z vertex due to the technivectormesons. The contributions of the
vectormesons for Z reduce the value which takes account of only technipion contribution
(the rst term of the eq.(11)). The vertex correction for the Z can be negative due to
this eect. However, the contribution of the technivectormesons are absent in the vertex
correction for the W. Hence, the dierence between the corrections for the Z and
the W appear. We expect that in the near future the precession measurements (in
LEP, JLC etc.) of the vertex corrections of W will determine whether the isospin of
technilepton sector breaks or not.
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 Table 1 : The value of the vertex correction of Zb

b and an amount of shifting the
Zb

b width from the standard model in a one-family technicolor model without exact
custodial symmetry for each cases.
 Table 2 : The value of the vertex correction of Z and an amount of shifting the
Z width from the standard model except for the contribution from the technivec-
tormesons in a one-family technicolor model without exact custodial symmetry for
each cases.
 Table 3 : The value of the vertex correction of W and an amount of shifting
the W width from the standard model in a one-family technicolor model without
exact custodial symmetry for each cases.
Figure Captions
 Fig. 1(a) : The Feynman daigram for the contribution to the vertex correction
according to side way ETC gauge interaction.
 Fig. 1(b) : The Feynman diagram for the contribution to the vertex correction
according to diagonal ETC gauge interaction.
 Fig. 2 : The Feynman diagram in which the ETC gauge boson propagators are
shrunk in Fig.1(a) and Fig.1(b).
 Fig. 3 : The Feynman diagram to compute the vertex correction by eective
lagrangian approach. The rst shows the eects of thechnivectormesons. The second
shows the eects of the thecnipion.
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( 135GeV,90GeV ), plotting the g
Z
L
as a function of M
!
for the each casees,
(1) G
2!
= 5:61 with a dashline, (2) G
2!
= 3:24 (S = 0) with a thickline and (3)
G
2!
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